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(57) Abstract 

An antipruritic agent comprising as the active ingredient an opioid k receptor agonist useful for the treatment of pruritus in various 
diseases accompanied by pruritus, and novel morphinanc quaternary ammonium salt derivatives and morphinane N-oxidc derivatives. 
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O 



o 



"OH 



1 



x 7 -isZn-JuXfrt^Jl-S, i40-vth*n^->-4, 5«-i^ 
v-6 0- (N-*^*- h^>X-3- (3-7'j;W 7^>J^75H) ^ 
fc:h>2.0699g (4.3 id mo 1). »»X^JU60ml. ^ ^ / -;W6nl. 3 ^ft^^H. 3 

iWS^onm (I00mix7) TfifeiMfc. 7KJ1 fc*»U#6n>t»«»*xf i 

.^B*M (100mlX3) T^».7K«**ltl,»e,nfc»»*^^> r ^T?3 
Ei © H £ 43 - ^ . i o 2ng**» nfc . 

mp 202. 40-207. 9*0 
NMR (500MHz, DMS0-d6) 

6 0.38OH. ■). 0. 60UH, m), 0.70OH. m). 0.78C1H. m).1.23 (1. 4H. m). 

1.32 (0.6H. m). 1.40-1. 62 (2H .■>. 1.73 OH, ■). 1. 97-2. 22 (1H. ■). 2.63 

(1H. m). 2. 75(1H. m). 2. 84-2. 95 (1H. n), 2. 87(1. 8H. s), 3. 02-3. 20 OH. m), 
. 3,10(1. 2H. s). 3. 22-3. 35 (1H. m). 3. 44-3. 70 (1. 6H, .m). 3. 58(3H. s). 3,85 

(21 i), 4 . 18 a 4H m). 4.80(0.6H. d. J=7. 8 Hz) . 4.88(0. 4H. d. J =8. 3Hz). 

5.86(0. 4H. br s). 5,93(0. 6H. br s), 6. 36(0. 6H. d. J-15. 6Hz). 6.63(0.6H. 

s), 6.7K1H, s). 6.77(0.4H. d. J=8. 3Hz). 6. 84(0. 6H. d. J=7. 8Hz), 6.89 

(0.4H, d. J-15. 1Hz). 6. 99(0. 4H. s), 7.23(0.6H. d, J = l5.6Hz). 7.36(0.4H. 

d. 1-15. lHi). .7.66(0.61 s). 7.72(0.4H. s), 7.92(0.6H, s). 8.03 (0. 4H, 

s), 9. 33(0. 4H. s), 9. 72(0. 6H. s). 
IR (KBr) 

v 3460. 1649. 1595. 1454. 1410. 1321. 1 158. 1 139, 596 cm-'. 



5 1 




WO 98/23290 



PCT/JP97/04267 



Mass (FAB) 

m/z 491 (M+H)*. 
7CfH##HI C !9 H ls N 2 O s I . • 0. 5H 2 0£l>T 

ff-JMS : C. 55.51: H. 5.78; N. 4.46; I. 20.22. 

UlSate : C. 55.50; H, 5.86; N, 4.45; I. 20.23. 



17-^D^ae;^fJI'-3, i4)3-ytFn4y-4, 5a-x#* 
5,-6)5- (N _^- 3 -^h^>y>tA75H) ^ >2. 0014g (3. 
9mmol).-r h7fc HD77>40ml, H <t;*^JM. 3il£»flf*»fc*l*.. lOO'C. fet 

ML. #snfc»ifc££ pD*;i^A-^^y-JW«#«i20BiTf**u ^®7K2o 
0Bix3T?ttffiLfc.*Ji*«»b*6nfc»**^>'-^*«*^4ig©wts 

.ftS^SUft^, ^jgtf)fc£#7295mg^#.6nfc. 

mp 176. 0-183. 0 "C 
NMR (600MHz. DMS0-d6) 

6 0.37UH. m). 0.60OH. m). 0. 70 (1H. m), 0. 77(1H. ■). 1. 23(1. 4H. m), 
1.35(0.61 m), 1.43-1. 63 (2H. m). 1.74(1H, m). 2. 02-2. 22 (1H. m). 2.62CIH 
m), 2.750H. in). 2. 83-2. 96 (1H. m), 2. 90(1. 8H. s), 3.04-3. 19 OH. m), 3. 
15(1. 2H. s), 3. 23-3. 35 (1H. m). 3,50(0. 6H. s), 3. 53(0. 4H, s). 3.59(3H. s). 
3. 68(0. 6H. m). 3.78(1. 8H. s). 3. 80(1. 2H, s). 3. 85(2H. m). 4.2K0.4H. m). 



'3 OH 



2 
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4. 82(0. 6H, d. J=7.9Hz). 4.89(0. 4H. d. J=8. 2Hz). 5. 87 (0. 4H. brs). 5.94 
(0. 6H. brs). 6. 63(0. 6H. d. J = 1 5. 0Hz). 6. 72(0. 8H. s). 6. 76(0. 6H, d, J = 
8.2Hz). 6.8K0.6H. d. J=8. 2Hz). 6.92(0.6H, dd. J=8. 2 and 2. 1Hz). 6.96(0. 
4H, dd, J=8. 2 and 2.1Hz), 7. 00(0. 6H. m). 7. 09(0. 6H, d. J=7. 6Hz), 7.17(0. 
4H, d. 1=15. 3Hz). 7. 24-7. 30 (2H. m). 7. 33(0. 4H. t, J=7. 9Hz). 7. 42(0. 4H, 
d. J=15. 3Hz), 9. 35(0. 4H. s). 9. 63(0. 6H, s). 
IR (KBr) 

v 3410. 1642, 1595. 1491. 1460, 1410, 1321, 1274. 857, 793 cm" 1 . 
Mass (FAB) 

m/z 531 (M+H) + . 
7umfttirM CjzHj.NiOs • I • • 0. 3H 2 Oi: IT 
Wrnm. : C. 57.89; H. 6.01; N, 4. 22: I. 19.11. 

C, 57.80; H, 5.86; N, 4.22: I. 19.14. 



1 7-y^D^nk , )M?^-4 1 5d-X^->-3, 1 4.fl -S?fc K 
->-6i3- [N-^^-F7>X-3- (3-7'JJW 7?U^75F] 
h^->-N-^-^->b* _3_ 




17-y^oyoHJMfiH4, 5 a-X#^f>- 3 , 14j5-J?tHD4 
v- 6 B ~ [N-^JU- h^>X- 3 - (3-7'JM U;U7£ K] ^ 
t^->600mg(l. 26mmol) : £5 i h 7 t F077 >30ml {Cigfil L , COjgifcKlO'CKT 
m-*na£J&M*348ingi£7- h 5 fc K □ 7 -7 >8ml L£:iM£ 1 5»KI*^t 

^□o^;UA/^^y— )l=(i:l)m&ffi.&lNX-> Kfomt&tpfctitliiLfzm 



+ • 

WO 98/23290 ™ PCT/JP97/04267 

[**ttT;US^-20g:^DO*;UA/^^y-JKlO:0-10:l) ] T«f««. BfK 
X^-**/-;UT??»fiU mmoit^m 473mg (JR* : 7630 *»H6ftfc. 

mp 238-239. 8 *C (5HS?) 
NMR (600MHz. CDCU) 

5 0.38OH, m). 0.45(1H. m), 0. 76 (2H, m). 1.34(11 "m). 1.46 0H. m). 1. 

6K2H. m), 1.760H, m). 2.25(0. 2H, m), 2.42(0.8H. n). 2. 90-3. 03(1H. m). 

3.05(2. 4H, s). 3. 06-3. 22 (4. 6H, m). 3. 41 (2H, m). 3. 72 (0. 8H. m). 3.79(1H. 

m). 4. 58(0. 2H. m). 4. 67(0. 8H, d. J=7. 0Hz). 4. 75 (0. 2H, d. J=7.0Hz). 673 
5(0. 8H. d. J = 15.3Hz). 6. 59(0. 2H, d, J=8. 2Hz), 6. 61(0. 2H. d. J=15. 3Hz), 6. 
64(0. 8H, d, J=8. 2Hz). 6. 68(0. 8H, s). 6. 83(0. 2H, d, J=8. 2Hz). 6. 91(0. 8 H. 

d. J=8. 2Hz). 7. 32(0. 8H. d, J=15. 3Hz), 7. 33(1H, s). 7.38(0. 8H. s). 7. 43 
(0. 2H. s). 7. 55(0. 2H. d, J = 15. 3Hz). 7. 62(0. 2H, s). 9. 49(1H. br s). 12. 12 
(1H. br s). 
IR (KBr) 

v 3420. 1653. 1605, 1504. 1408. 1321. 1 160, 872 cm" 1 . 
Mass (FAB) 

m/z 493 (M+H)*. 
TC^Mf. C»HnN 8 O«-0.2AcOE tiLT 
' fUHS : C. 67.80; H, 6.64;- N. 5.49. 
*»« : C, '67. 80; H. 6.67; N,' 5. 65. 

■>-60- (N-/^-3-^^>-»tA75F) tJU > - N - 
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O 



OH 




4 



XX, 



OH 



1 7-->£o:/Dtf;i/*3\M/-4, 5a-l^y-3, 
6 /3 - (N-/fjl/-3-^h=iry'»tA75h') fc:*->405mg£:-r h 
KD7 7>20ffil(Cl?§^b. 0*013X111-^ □□^.&S^225mg^T- h7k KD7 
^ > 5m HC^&L l 0^F B 1*UtT'>if OiTLfc. i&Ti&T^ ;:<2£ 

0#8£#L7c^, M^ltTJl'St 

U ^HCD{b^329mg (iK^ : 7935) 

mp 234-236. 8 t: (#^) 

NMR (600MHz. CDCls) 

5 • 0. 35 (IH. m). 0. 42 (1H, m). 0.74(2H, m). 1.34(1H. m), 1.45(1H. m), 1. 
6K2H, m), 1.72C1H. m). 1.8K2H. m). 2. 24(0. 3H. m). 2.41(0. 7H. m). 2.86 
-2. 97 (1H, m). 2. 97-3. 14 (2H, m), 3. 06(2. 1H, s). 3. 15(0. 9H. s). 3.32-3.44 
(2H. m), 3. 70-3. 80(1. 7H, m), 3.83(3H. s). 4. 62 (0. 3H. m) . 4. 70(1H. d. J= 
7. 9Hz). 6. 57-6. 68(0. 7H. m), 6. 58(0. 3H, d. J=7. 9Hz). 6. 62(0. 7H. d. J =8. 2 
Hz). 6. 77(0. 7H. dd. J = 8. 2 and 2.1Hz). 6.82(0. 3H. d. J=8.2Hz), 6.84(0. 7H, 
d. J=8. 2Hz). 6. 86(1H. d, J = 15. 6Hz), 6. 91 (0. 3H. dd, J =8. 2 and 2.1Hz). 6. 
94(0. 7H. d, J = 7. 3Hz); 7. 03(0. 3H. s), 7. 11(0. 3H, d. J=7. 6Hz). .7. 15(0. 7H. 
t. J=7. 9Hz). 7. 29(0. 3H. t. J=7. 9Hz). 7. 40(0. 7H, d. J=15. 6Hz). 7. 62(0. 3H 
. d. J = 15. 3Hz). 9. 00(1H. br s). 12. 15(1H, br s). 

IR (KBr) 

v 3420, 1647, 1593, 1495, 1408, 1321. 1160. 917, 855 cm -1 . 
Mass (FAB) . 

m/z 533 (M+H)\ 
Ttmfttfrm. CnHa.NiOe • 0. 3H»0£LT 
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ttJUI : C. 69. 20: H. 6.86; N. 5. 21. 
: C. 69. ll; H. 6. 87; N, 5. 21. 

$mm 5 



>>-6/3 - [N- 3 - (4-bU7Mo^Wx^) ^ok*^ 

&JB.«205mg£5r h 5 k H O 7 7 >5ml l> 1 5 3>m* WT4>*"f 

£»*gU JSaSr^SttT;U^^20g2:fflV^T*7A^nv -KttU 

: 74X) £#7Ce 

mp 205-208 "C '(#fl¥) 
NMR (600MHz, CDC I a) 

5 0.37OH. m). 0. 44 OH. m). 0. 76(2H. m). 1.35(0. 2H, nO. 1. 47(1. 8H. n 
). 1. 62C2H, m), 1. 75(0. 2H, n). 1. 82(0. 8H. m). 2. 27(0. 2H, ■), 2. 42(0. 8H 
n). 2. 92(0. 8H, m). 2. 99(0. 2H. m). 3. 02-3. 1 2 (2H, m), 3. 05 (2. 4H. s). 3. 
12-3. 22C2H. m), 3. 31(0. 6H. s). 3. 40(2H. n). 3. 79 OH, m), 4. 22(0. 8H. ■). 
4.50(0.2H. m). 4. 74 (0. 8H. d. J=7,9Hz). 4.76(0.2H, d. J=7. 9Hz). 6.00-7.2 
0OH. br s). 6. 56-6. 64 (1. 8H. m). 6.83(0.2H. d, J=7.9Hz). 7.40O.6H. d, 



o 



OH 




5 



• 
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J=7. 9Hz), 7. 55(1. 6H, d, J=8. 2Hz). 7. 64(0. 4H. d. J = 8. SHz), 7. 66(0. 4H. d, 
J= 8. 5Hz). 12. 22 (1H. br s). 



v 3420, 2224, 1615, 1506, 1408, 1325. 1 170, 1129, 1067 cm" 1 . 
M ass (FAB) 
m/z 569 (M+HK. 

7t3t##HiI C31H31N2O5F3 • 0. 2CaHi2 • 0. IAcOE t tlT 
ttJHi:C. 65. 89; H. 5.80; N, 4.71: F. 9.59. 

mmmic, 65. 71; h, 5.86; n. 4.73; f. 9.52. 

l7-y^07'0f;M^-4 1 5a-X^y-3, 14i3-ytHD^ 



fc:h>408mg£^ h5h FD77 >20ml Iw^M Ot: iCTm-^ n n^m§^244m 
h^h HD75>5mnc^^bfe^^$r 1 5 ^/MtT^ft-ToMTLfc. 

»® v Jl£l£i£^ ^jKD^^J269mg (TO : 64$) £t# 

mp 192. 0-202. 0 V (frM) 



IR (KBr) 



o 



OH 




5 7 
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NMR (600MHz, CDC la) 

<5 0. 37(1H. m). 0. 44 (1H, m). 0. 75 (2H. m), I. 35(0. 3H. m). 1.40-1.53 (1. 
7H, m). 1. 54-1. 66 (2H, m), 1. 68-1.' 85 (2H. m). 2. 20-2. 32 (0. 3H. m), 2.31(2. 
1H. s). 2. 36(0. 9H. s), 2. 36-2. 45(0. 7H. in). 2. 86-3. 00 (1H. m), 3.00-3.22 
(3H, m), 3. 03(2. 1H. s). 3. 31(0. 9H. s). 3. 34-3. 46 (2H. m), 3. 77(0. 3H. m), 
3. 79(0. 7H, m), 4. 30(0. 7H. m). 4. 50(0. 3H, m). 4. 73(0. 7H, d, J=8. 2H z). 4. 
75 (0. 3H. d, J=8.5Hz), 6. 20-7. 20 (1H. br s), 6.59(0..3H, d. J=8. 2Hz). 6.60 
(0. 7H, d, J=8. 2Hz). 6. 63(0. 7H. d. J=8. 2Hz), 6. 82(0. 3H. d, J=8. 2Hz), 7.0 
4(0. 7H. s). 7. 08(0. 7H. d, J=6. IHz). 7, 1 3-7. 20 (1. 4H, m). 7. 23(0. 3H. d. J 
=7. 6Hz). 7. 26(0. 3H. t. J=7. 3Hz). 7. 35(0. 3H. d, J=7. 6Hz). 7. 37(0. 3H, s). 
12. 22(1H, br s). 



v 3410. 2218. 1622. 1489. 1439, 1408. 1377, 1321, 1125. 1033. 915. 
690 cm-1. 
Mass (FAB) 

m/z 515 (M+H)\ 
Ttm^-mm ChHuN.ObjO. 5H 2 OibT 

fr^MI : C. 71.11; H. 6.74; N. 5.35. 

mmm : c. 71. 16; h. 6. 73; n, 5. 37. 

feKrebes-Henseleit^^ (NaCl 135mM; KC1 4. 8mM; CaCU .3. 4mM; KH 2 P04 1. 2mM 
; NaHCOa 8. 3mM: MgS04 2. 5mM; Glucose 11 mM) ZffitzL* 5%—m.ikvk%* 9 5 

LT, O. 1Hz, O. 5mstlT^^t. M^ftite Isomer ic tranceducer£ 



IR (KBr) 
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w»ffESlT*4^-D^y y&fzltKte&iMT'&Zn o r - BN I <D&&&2>1,\ 

WizmtinL. Mies oiOTLfc. 

Ke = [mSnLfeftia^S] / ( I Csoit- 1 ) . 
I C S oJt = ^ia^#SEB#(D I C 5o/teftm##£EB#tf> I C so 

fcfcifc^iLT'ffc^i, .2., A. A. 5_. A^flH^*^ ^3 (C^Tct 5 (C 
Kel </*) , Kel < k ) _ <DJt£ £S K eU)/K eU) = 182~oo£;&d\ 

353. it^<D=E)v^:v h®mmm&*&m^rz-*m-'( 

IC50(nM) Ke(nM) 

^-D^V> n o r -BN I 

(100 nM ) (5 nM ) 

0. 03 
0. 54 
0. 02 
0. 09 
0.19 
0. 89 



_L 


I. 94 


16. 67 


2_ 


6. 71 


98. 2 


3. 


1. 06 




A 


. 4.09 


, 28. 7 


5. 


1. 55 


29. 5 


A 


11. 3 


75. 1 



8 

d d YJRttttT^^SIHfelC^Ufc. 3 7riC&2SLfcKrebes-Henseleit?g$E 
(NaCl 120. 7nM; KC! 5. 9mM; GaCl 2 2. 5mM; NaH 2 P0< I. 2mM; NaHCOs 15. 5mM: 
Glucose 11. 5mM) &iitl> 5 9 5%Sf^Ml/fc7^^f 



WO 98/23290 PCT/JP97/04267 

LTO. IHj, 1. OmsTfTofc. MM^Htelsometr ic transducer &m ^ 
$5nor-BNI <D&&$> Z> , n%ffl®L\ZJ:Zl&*<D!t)Lffi& 5 0 

#&p#& <£ zfiftw&tt <D® ij m& e> k e m & sit <d tr^sc-eg m l tz a 

Ke= imaLtzte&immm] / a doit- i) 

i Csoit=^iiim#^o i c somy^mm^m^n^ i c 5 oM 

L<Tfb-n%_L, 2_, 3_, 4., _5_, 6_£^ ^£:££:f^ ^ 4 IC^T £ O \Z 
Kel (m) . Kel ( k ) *5«fctfKett ((5) . Kel U) <Z> it £ i: * £ , 
K e(/z)/K e(/c) = 18~oo, K e(«5)/K e(/c) = 15~oo£&0, *$gg|©fb*& 





I C50 (nM) 




Ke (nM) 










NT I 


n o r -B N I 






(30 nM ) 


(10 nM ) 


(10 nM ) 


x 


4. 42 


1 4. 1 8 


11. 23 


0. 17 


2. 


5. 9 


100 


25 


0. 45 


3. 


2. 14 


30. 48 




0. 040 




1. 80 


50 


11 


0. 67 


_5_ 


0. 59 


5. 9 


5. 0 


0. 33 


A 


4. 6 




20 


0. 26 



nmm 9 

M1R$)t£K&&tefc9h&*\Z*'( Kfc^ttT** (-) -17- (v^o-7'o 
-3, 14j8-5?kKD*->-4, 5a-l^y-60- [N- 

6 0 



m 



PCT/JP97/04267 



WO 98/23290 



OH 



l^iStfi i o 

1 0cm 2 K£*j5 0 w 1 m^MUitmttO. 2Mg/cra ! T$ofc. £fclt 

UtLT, H / ^ ~> > • ^ U - A (H£4£i2gg7. 5mg/g) &m&\Z7 5 

/ig/CB 2 -CMl/fc. 




2 



6 1 



WO 98/23290 
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1 ()» 


3 0*M 




+ + + 








4 y y * 9 

9*) -I* 


+ + + 


+ + + 


+• 


± 
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ji^ttWlfc. Jtt* n o r -BN I Wftfr 0 Id p H 4 ~ 6 icWSELfcaWftsS^ 

I^/cS^ftttet-f HflS-frlbT** h^>*-2- (3, 4-v 
S7UU7 3L~)V) -N-^^JP-N- [2- (l-tD'Jy-jl/) v#D'\*>' 
;H (U- 5 0 4 8 8Ht») ££g&&7.MCjgfi?U £<Z)7Ki£i£ 

1 . 3, *3ctlKl Omg/k g©itmi, &#3 0# 
1, i^MSftSnor-BNIOO. l%jt^^flMTH0. 1 
ml/lOg (#36) CDfJ'&T&^-Lfc. no r - BN I fi4ft6.0»MO!l 

TRKfctfU £<D*»Jft&"7#*Olt£rtK:0. 3, l. 0, :fc,fcZ>'3. Omg 
/kg©ffl!T^L> S4 3 0»ft, nor-BNI«:fIMTl:S 
n o r - BN IM6 0^MO5l-pS#®i»€:W3SLfc.- S5tC*Nig 
»tl/T4Ifttt*S#»SKttn o r - BN I 6 0 »M05lt> Jt#l§l& 

0 1 tC^T^fC, 41tfi*fi^»Tttn o r -BN I \z£Z>m 
3f&5lo»#lslft£jK"fa<. U- 5 0 4 8 8H8*»"rtt, nor-BNlS4 



WO 98/23290 PCT/JP97/04267 

[Ccfc £ §1 o ft i* Oft £ W S , Si* fclt#f£ffl ^TSCi WL/ft. 

»<, ±&&mfeU- 5 0 4 8 8H<Dj5fimnT^2>Z.i2t) i WWVtCo 



1 2 

ttl 0 %DMS OtCigfl?L7c. *KIK*»*^«»<iO^"5*n^*-7*>^©lfefl!l 
W«&TC&#U O»«Kl*il*a[7KC**LfcCoiponnd48/80 (100m 

g/site) £50MLOffl*Tfifc€MK&fi&#Lfeo *r<D&\g.t>lzmmm5—i? 
(10x7x16cm) t:An, JEi-»30^M©ff»SSiAIR«ETiClf5 s ^-*^7T»»L//t. 
t'^^-^— v^^**ftJKTCoBpoand48/80«!#aJ4S:Oifi^S:§lo^< 
fri!jO[Hl^:$r*C7> h Lfe 0 1 8 25^ t> lOET^^^rfro fco 

SloJ^fxf&ffllfJtUip (%) = (1- (A-C/B-C) } xlOO 
A = «t^^#»CO^?lo*^ffSrl3ft 

C=m&m<Dttt> K> tc»«ES:S#Ufc»0¥^5lo^€rfif»®ft 
4. 5 a -X#->=^- 1 7 6 $ - (N-*^- 3 b*i/z/>1- 

A7 5H) ^;pt^-^A • 3ij<k®m. 2., i 7 -->^a^ahf;u^^;u- 3, 

14 3-yth*o4 : y-4, 5 a-x*^->-6 |3- [N - ;*3SH/- h 5 >X- 
3- (3-7'j;U) 7^'JJ1/7SH] ; EJl/tt>-N-^->H I- 17->f 
u-fu\d)V^J-)V-Z, 1.4fl-ykHD+y-4, 5 a -X#=£->- 6 /3 - 
[N-^^;U-3- (4-hU7;Vt0^5 L ;i/7x-JI/) 7 , Ot^7SK] ^ 
J1/kt> _ N _^.>^ 5, 17 -y^D7'oWfJl'-3, 143-ykH 



m 
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o^->-4, 5 a -XT^^x- 6 j3 - [N- t^Jl- 3 - (3 -^f^7x-^ 
^aeW5H] ^tt>-N-t^->Fi, 17 - (-/^D^OlfJMf 
;U) -3, 14U-yth'D + y-4, 5 a -XtH^v-- 6 3 - [N-;*^- 
h^>^-3- (3-7'JJW T^UJPT^K] ^E;Ufc:±>m^ X> 17-5/ 
^□7*D 3 . 14)3-yhKD + y-4, 5 a - X# - 6 0 - 

(N-^^-3-^^yy>tA75H) ^;i/t^-> • rg"Sm& 8_* 17- 

146-7kKD^y-4, 5a-X^->-6j3 
- [N- (1. 4-mV-4-/h=ry-h7>X-2-7f-Jl') -N- 

yc^y] ^;ni^-> • >*;u*>R4£ 9., i 7 - ->d7 o^o tf;u^^;u- 3 , 

14i3-^tKD^y-4, 5 a-X#^->- 6 )S - (N - pWI/- 3 , 4-v* 
^DD7i-;i'7W5F) ^k*^ • %R$ 11, 17-y^D7*P^M 
^■)V-3, l4)3-ytHD + y-4, 5a-X#^y-6j3 - (N — 
>tA7 5F) =£JVti-> - mmm. _UL^ n-^n^a^^-S. 1 
4J5-i?kKn + 5/-4, 5o-I^-/-6a- (N - * N ' -^Ov 5 

j^HF) ^b7->-S5tl ii- i 7 D^otf;u^^;u- 3 , 1 

4 0 -5>fc Hn^Sy- 4, 5 a -X#*:>- 6 /3 - (N - ^^;U^>^ )\'**ri'- 
A^/UK) ^tt>-titll. l7-^n7'aK;MfJl'-3, 14 
"jS-ytKD^->-4, 5a-X^y-6j3- (^>^t+y*JWUK) 
*JPtt> • MI il> n-y^oynlfW^-S, 14j3-y*kHD 

tJl^tt> • IS?t"15 , 17 - (->7 oyo tfJyyWy) -3, 14j3-yt 
Fn^v-4. 5a-I^=^y-6j3 - [ N - yt 3*-;U - h ^ ~ 3 - (4-7* 
D ; E-2-ft7U;i') Ti7U;yT5K3 • ftflS7jc*ft*tt _LJL , 17 

P7'a tfJyyWy- 3 , 140-iyh:Ho4 1 v-4. 5a-x^y-6 
3- [N-y^y- 3 - (7i-M ^DKtJI'TSH] ^EJU fc^ > • &fife& J_ 
_7_> 17-x^n7'Di;jM'fJH3 ) 1 4 0 - V t K 4 , 5a-x# 

6 /3 - [N-y^U- 3 - (3-^^7iXiH 7*0 \L^)V7 *£ H] ^ 
Jkt>-ISi 11, i7-y^o7ofJ^^-3, 1 4 j3 -vfc K 
->- 4. 5a-I^y-6e - [N-^^JU-3- (4 - h 'j7Jl/tO/^ 
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yn tf^*;UT 5 K] ^;Wb^-> • m&i& _L_9* 2- (3, 4-f/£o 
U7 3L~)l) -N-^^;U-N- [1-7I-JH2 - (l-tfD'Jyz;i/) X 
T-fe^S h* • 2_0> 3- (l-tfDUy^MfM -4- [5, 

6 -V2 uu- 1 -<>^>^;i/#-;U] -fh7kFO-l, 4-^7^>- 

2_J^ h^>7.-N-^-^;i'-N- [2- (1-lfD'Jy-JW DA 
^~>;W] 'OV Cb] ?t7i>- 4 -Til^S H • W&M 2_2 , (5/3, 73, 
8a) -N-*^;U-N~ [7- (l-HoUy-W [4, 
5] 5=^-8 — r;U] 1>V [b] 77>-4-7t^ = K • 2 3 &m 



OH 



HO_-C0 2 H >^p<% 



HO 




"OH 



OCH 3 



OH 



CH3S03H 



s OH 



0CH-, 



HCI 



OH 




O « 
CH 

OH 



10 



HO 



OH 

HO^C0 2 H c s *Hs v wx N 

X YY c"a H XJ 



12 



O.H 



HCI 




11 



OH 



^^OH 



13 



OH 




HCI 



O 

-O H 



ro 



hci \a;c 

XX 



CH 3 



15 
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m 



WO 98/23290 ""^ PCT/JP97/04267 





fflS (mg/kg) 


wmm (%) 


4b#» 2. 


1-0 


41 


<b*4& A 


0.0057 


64 


ft** A 


0.016 


55 


lb** JL 


0.005 


45 




0.005 


58 


fb*«* A 


0.01 


72 


-ft** 9. 


1.8 


52 


1t&&) I 0 


0.46 


14 


ItSifc i l 


0.0018 


45 


it^ft 1 2 


0.07 


39 


fb*^ _Li 


0.07 


47 


4b*®J 1 4 


0.31 


46 


<b*% 1 5 


1.88 


56 


<t&® 1 6 


0.0046 


14 


it&fo 1 7 


0.0066 


90 


^b*% i 8 


0.03 


92 


ft** i 9 


0.03 


40 


ib*% 2 0 


0.006 


62 


-ft** 2 i 


0.0003 


23 


it&to 2 2 


1.2 


70 


-ft** 2 3 


0.0069 
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